Glucosamine attenuates increases of intraabdominal fat, serum leptin levels, and insulin resistance induced by a high-fat diet in rats.
The levels of circulating nonesterified fatty acids increase during obesity and contribute to insulin resistance by inhibiting insulin-stimulated glucose transport and phosphorylation in human muscles. In cells, glucose-6-phosphate is primarily used in glycogenesis and glycolysis; only 1% to 3% is converted to glucosamine-6-phosphate, which enters the hexosamine-biosynthesis pathway. The major end product of this pathway, uridine-5'-diphosphate-N-acetyl-glucosamine, which is increased by exogenous glucosamine (GlcN) administration, mediates insulin resistance. We hypothesized that the administration of GlcN to rats receiving a high-fat (HF) diet may potentiate the effects of an HF diet on glucose tolerance and other metabolic variables. To evaluate this relationship, 2 groups of rats were fed with a control or HF diet; and another 2 groups received glucosamine hydrochloride at a dose of 500 mg/kg dissolved in drinking water for 21 weeks. Metabolic variables related to insulin resistance were then measured. The levels of blood glucose and serum insulin were higher in a glucose tolerance test in the HF group as compared with the control group. Rats receiving GlcN had reduced liver glycogen and only slightly worsened glucose tolerance as compared with control rats, although this did not induce insulin resistance as evaluated by the homeostasis model assessment. Glucosamine administration was able to partially or completely inhibit some effects of the HF diet by reducing fat depot weight and serum leptin levels, thus resulting in a smaller increase in the insulinemic response to a glucose injection and lower postabsorptive glycemia.